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 Abstract 
We examine the role of money in three environments: the New Keynesian model with 
separable utility and static money demand; a nonseparable utility variant with habit 
formation; and a version with adjustment costs for holding real balances. The last two 
variants imply forward-looking behavior of real money balances, with forecasts of future 
interest rates entering current portfolio decisions. We conduct a structural econometric 
analysis of the U.S. and euro area economies. FIML estimates confirm the forward-looking 
character of money demand. A consequence is that real money balances are valuable in 
anticipating future variations in the natural interest rate. 
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Table 1. Money’s role in the transmission mechanism
(a)
      New Keynesian model 
     Baseline    Nonseparable    Forward-looking 
    utility            money demand 
Is the money demand equation 
needed to obtain inflation and     NO               YES                       NO 
output paths? 
Do output and inflation have 
non-zero impulse responses        NO                NO                       NO 
to money demand shocks? 
Does money contain information 
about real shocks not present                  NO             NO                       YES 
in scale variable? 
 (a) In all cases, interest-rate rule assumed to have no response to money. 
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Table 2. Maximum likelihood estimates, Euro area, M1 
Estimated Parameters  Unrestricted Estimates Unit Elasticity
(1) (2)
?                                         0.9902            0.9902 
               (0.0027)                           (0.0026) 
?1             0.9073                                    0.8992 
                  (0.0474)                                           (0.0504) 
?2     0.0000                                    0.0047 
     (0.0202)                                           (0.0201)     
h     0.8907                                    0.9064 
                     (0.0277)                                           (0.0272) 
?0     3.2920                                    2.9558 
            (0.5775)                                           (0.2625) 
?1     0.0527                                    1.0000 
                 (0.0226)                                             ?????
?2      2.5323                                    3.1893  
                  (0.7861)                                           (0.8247) 
?              0.0000                                    0.0000 
(0.0007)              (0.1125) 
?     0.4677                                    0.7448 
     (0.4040)                                           (0.4784) 
?     0.6148                                    0.3892 
                  (0.5297)                                           (0.0951) 
?r     0.7185                                    0.7451 
                 (0.0731)                                           (0.0389) 
?y      0.1818                                    0.1951 
     (0.0448)                                           (0.0396) 
??      1.8653                                    1.8550 
     (0.1273)                                           (0.1383) 
??      0.1537                                    0.1653  
     (0.0635)                                           (0.0676) 
?a      0.9859                                    0.9839 
     (0.0168)                                           (0.0187) 
?e      0.9842                                    0.9852 
(0.0176)                                           (0.0162)
?z      0.9796                                    0.9781 
     (0.0163)                                           (0.0176) 
?a     0.0772                                    0.0715 
?e               0.0210                                    0.0202 
?z                  0.0041                                    0.0041 
?r      0.0016                                    0.0015 
Log-Likelihood     1704.19                                  1704.36 
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Table 3. Maximum likelihood estimates, U.S., M0 
Estimated Parameters  Unrestricted Estimates Unit Elasticity
(2) (2)
?                                          0.99             0.99 
                               (???)                            (???)
?1             0.7252                                    0.5152 
                   (0.075)                                             (0.229) 
?2     0.0000                                    0.0000 
      (0.019)                                             (0.060)     
h     0.9500                                    0.9500 
                         (???)                                              (???)
?0     8.3406                                    4.4229 
              (2.090)                                            (0.418) 
?1     0.0486                                    1.0000 
                  (0.010)                                              (???)
?2      2.0000                                     2.0000  
                     (???)                                               (???)
?              0.0000                                     0.0000 
  (???)                 (???)
?     1.0228                                     1.3082 
      (0.360)                                              (0.800) 
?     0.0926                                     0.0255 
                   (0.087)                                              (0.030) 
?r     0.7262                                     0.7874 
                  (0.074)                                              (0.053) 
?y      0.1435                                     0.1890 
      (0.069)                                              (0.070) 
??      1.8966                                     1.7664 
      (0.251)                                              (0.266) 
??      0.1603                                     0.2209  
     (0.116)                                               (0.148) 
?a      0.8350                                     0.7003 
     (0.103)                                               (0.169) 
?e      0.8940                                     0.9419 
(0.056)                                               (0.043)
?z      0.9489                                     0.9283 
     (0.031)                                               (0.039) 
?a     0.0132                                     0.0147 
?e      0.0410                                     0.0277 
?z             0.0079    0.0100 
?r 0.0027  0.0026 
Log-Likelihood    1561.83                                   1562.91 
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Table 4. Partial correlations of real money stock and natural rate, estimated models 
               Holding current output and nominal interest rate constant 
Euro area ?0.144
U.S. ?0.176
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Table 5. Additional results for the United States 
 Estimated Parameters U.S., M0, using detrended U.S., using M2 
  inflation and interest-rate data: money definition
?1 unrestricted ?1 = 1 
? 0.985 0.985 0.990 
   (—) (—) (—)
?1 0.808 0.594 0.831 
(0.003) (0.181) (0.070)
?2 0.000 0.000 0.000 
(0.024) (0.044) (0.086)
h 0.950 0.950 0.950
(—) (—) (—)
?0 10.229 4.929 5.909 
(1.145) (1.669) (1.603) 
?1 0.1029 1.0 0.023 
(0.039) (—) (0.012) 
?2 2.0 2.0 1.080 
(—) (—) (0.560) 
? 0.0 0.0 0.0 
(—) (—) (—)
? 0.9057 0.970 0.811 
(0.572) (0.871) (0.329) 
? 0.0607 0.049 0.166 
(0.070) (0.041) (0.081) 
?r 0.7777 0.7823 0.634
(0.066) (0.072) (0.060) 
?y 0.1257 0.1313 0.089 
(0.074) (0.087) (0.042) 
?? 2.2397 2.1730 1.378 
(0.7074) (1.146) (0.212) 
?? 0.2059 0.2297 0.530
(0.172) (0.264) (0.191) 
?a 0.6228 0.6211 0.879 
(0.156) (0.129) (0.055) 
?e 0.8772 0.9226 0.967 
(0.061) (0.047) (0.029) 
?z 0.8911 0.8825 0.961 
(0.078) (0.082) (0.023) 
?a 0.0093 0.0097 0.013 
?e 0.0494 0.0308 0.009 
?z 0.0110 0.0116 0.007 
?r 0.0027 0.0027 0.003 
   
Log-likelihood 1568.07 1569.02 1678.70 
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Figure 1. Responses to IS shock: Euro area 
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Figure 2. Responses to IS shock: United States 
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Figure 3. Habit formation and response of natural rate to IS shocks 
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Figure 4. Responses to technology shock: Euro area 
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Figure 5. Responses to technology shock: United States 
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Figure 6.  Realizations of the natural interest rate: United States 
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